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1
SYSTEM AND METHOD FOR
BROADCASTING INTERACTIVE CONTENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a US National Stage of Inter-
national Application No. PCT/CA2013/000765, filed on
Sep. 6, 2013, which claims priority under 35 USC §119(e)
of U.S. Provisional Patent Application Ser. No. 61/697,461,
filed on Sep. 6, 2012, the contents of which are hereby
incorporated by reference.

TECHNICAL FIELD

The application relates generally to system and method
for broadcasting live interactive events.

BACKGROUND OF THE ART

With the advent of the Internet, various interactive tools
are now available to allow the interaction of audience
members during the webcast of an event. For instance, with
television systems switching from analog to digital and
using devices, such as set-top boxes, user interaction has
significantly increased. Still, regardless of the interactive
tools being used, most existing systems for broadcasting live
content have static interfaces that cannot be reconfigured
dynamically. In addition, video content is usually provided
separately from any other type of content using a different
platform and must therefore be managed separately. This
also presents challenges with regards to synchronizing the
live broadcast content with the other types of content.

There is therefore a need for an improved system and
method for broadcasting interactive content.

SUMMARY

In accordance with a first broad aspect, there is provided
a system for streaming content to a plurality of devices over
a network, the system comprising a memory; a processor;
and a first application, a second application, and a third
application stored in the memory, the first application
executable by the processor for receiving from a first source
a first stream comprising a first live feed and sending the first
stream to the second application, the second application
executable by the processor for receiving from the first
application the first stream, receiving from a second source
a second stream comprising a second live feed, extracting
the first live feed from the first stream and the second live
feed from the second stream, synchronizing the first live
feed with the second live feed, generating a third stream
comprising the synchronized first live feed and second live
feed, and sending the third stream to the third application,
and the third application executable by the processor for
receiving from the second application the third stream and
sending the third stream to each one of the plurality of
devices.

Still further in accordance with the first broad aspect, the
first application is executable by the processor for receiving
from a contributing one of the plurality of devices a request
signal indicative of a request to share the first live feed,
approving the request, and receiving from the contributing
device the first stream comprising the first live feed, and the
third application is executable by the processor for sending
the third stream to each one of the plurality of devices other
than the contributing device.
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2

Still further in accordance with the first broad aspect, the
first application is executable by the processor for receiving
the request signal indicative of a request to share the first live
feed comprising at least one of a webcam feed, a desktop
sharing feed, and a whiteboard feed.

Still further in accordance with the first broad aspect, the
second application is executable by the processor for send-
ing the second stream to the first application and the first
application is executable by the processor for receiving the
second stream from the second application and sending the
second stream to the contributing device for rendering
thereon the second live feed concurrently with the first live
feed.

Still further in accordance with the first broad aspect, the
third application is executable by the processor for sending
the third stream to each one of the plurality of devices other
than the contributing device comprising copying the third
stream into a plurality of copied streams and transmitting,
after a predetermined time delay, each one of the plurality of
copied streams to each one of the plurality of devices other
than the contributing device for rendering thereon of the
synchronized first live feed and second live feed.

Still further in accordance with the first broad aspect, the
memory has stored therein on-demand content and a fourth
application executable by the processor for receiving a
command signal indicative of a command to integrate the
on-demand content to the second live feed and sending the
command signal to the second application, the second appli-
cation is executable for receiving the command signal,
embedding into the second live feed at least one synchro-
nization pulse indicative of a timing at which the on-demand
content is to be integrated to the second live feed, and
outputting to the third application a first control signal
comprising the at least one embedded synchronization pulse.

Still further in accordance with the first broad aspect, the
fourth application is further executable for outputting to
each one of the plurality of devices a second control signal
comprising instructions for causing the on-demand content
to be retrieved from the memory, the first control signal to
be obtained from the third application, the at least one
synchronization pulse to be extracted from the first control
signal, and the retrieved on-demand content to be integrated
to the second live feed in accordance with the timing from
the at least one synchronization pulse.

Still further in accordance with the first broad aspect, the
memory has stored therein the on-demand content compris-
ing at least one of text, images, videos, animations, presen-
tations, surveys, and voting results.

Still further in accordance with the first broad aspect, the
fourth application is executable by the processor for receiv-
ing at least one interactive command indicative of a request
to integrate at least one of a plurality of interactive tools to
the second live feed and for outputting to each one of the
plurality of devices a third control signal comprising instruc-
tions for causing the at least one of the plurality of interac-
tive tools to be launched on each one of the plurality of
devices concurrently with rendering of the third stream on
each one of the plurality of devices.

Still further in accordance with the first broad aspect, the
fourth application is executable for causing the launch of the
at least selected one of the plurality of interactive tools
comprising at least one of a question bar, a chatbox, a voting
bar, an evaluation bar, and a web browser.

In accordance with a second broad aspect, there is pro-
vided a computer-implemented method for streaming con-
tent to a plurality of devices over a network, the method
comprising executing on a processor program code for
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receiving from a first source a first stream comprising a first
live feed; receiving from a second source a second stream
comprising a second live feed; extracting the first live feed
from the first stream and the second live feed from the
second stream; synchronizing the first live feed with the
second live feed; generating a third stream comprising the
synchronized first live feed and second live feed; and
sending the third stream to each one of the plurality of
devices.

Still further in accordance with the second broad aspect,
the method further comprises receiving from a contributing
one of the plurality of devices a request signal indicative of
a request to share the first live feed, approving the request,
receiving from the first source the first stream comprising
the first live feed comprises receiving the first stream from
the contributing device, and sending the third stream com-
prises sending after a predetermined time delay the third
stream to each one of the plurality of devices other than the
contributing device for rendering thereon of the synchro-
nized first live feed and second live feed.

Still further in accordance with the second broad aspect,
the method further comprises receiving a command signal
indicative of a command to integrate to the second live feed
on-demand content stored in memory, embedding into the
second live feed at least one synchronization pulse indica-
tive of a timing at which the on-demand content is to be
integrated to the second live feed, and outputting to each one
of the plurality of devices a first control signal comprising
instructions for causing the on-demand content to be
retrieved from the memory and the retrieved on-demand
content to be integrated to the second live feed in accordance
with the timing from the at least one synchronization pulse.

Still further in accordance with the second broad aspect,
the method further comprises receiving at least one interac-
tive command indicative of a request to integrate at least one
of a plurality of interactive tools to the second live feed and
outputting to each one of the plurality of devices a second
control signal comprising instructions for causing the at least
one of the plurality of interactive tools to be launched on
each one of the plurality of devices concurrently with
rendering of the third stream on each one of the plurality of
devices.

In accordance with a third broad aspect, there is provided
a computer readable medium having stored thereon program
code executable by a processor for streaming content to a
plurality of devices over a network, the program code
executable for receiving from a first source a first stream
comprising a first live feed; receiving from a second source
a second stream comprising a second live feed; extracting
the first live feed from the first stream and the second live
feed from the second stream; synchronizing the first live
feed with the second live feed; generating a third stream
comprising the synchronized first live feed and second live
feed; and sending the third stream to each one of the
plurality of devices.

In accordance with a fourth broad aspect, there is pro-
vided a system for integrating interactive content to a live
feed for broadcasting to a plurality of devices over a network
the system comprising a memory having stored therein a
plurality of interactive content; a processor; and at least one
application stored in the memory and executable by the
processor for presenting an interface on each one of the
plurality of devices, receiving the live feed from a first
source, generating a first stream comprising the live feed,
sending the first stream to each one of the plurality of
devices for causing the live feed to be displayed within the
interface, receiving a request signal indicative of a request
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for at least one of the plurality of interactive content, sending
to each one of the plurality of devices a control signal
comprising instructions for retrieving the at least one of the
plurality of interactive content from the memory, and
dynamically modifying the interface for causing the
retrieved at least one of the plurality of interactive content to
be displayed within the interface concurrently with the live
feed.

Still further in accordance with the fourth broad aspect,
the at least one application is executable by the processor for
dynamically modifying the interface by integrating the
retrieved at least one of the plurality of interactive content to
the live feed in accordance with at least one synchronization
pulse embedded in the first stream, the at least one synchro-
nization pulse indicative of a timing at which the at least one
of the plurality of interactive content is to be integrated to
the live feed.

Still further in accordance with the fourth broad aspect,
the at least one application is executable by the processor for
dynamically moditying the interface by displaying the
retrieved at least one of the plurality of interactive content
within at least a first frame of the interface and concurrently
displaying the live feed within a second frame of the
interface.

Still further in accordance with the fourth broad aspect,
the memory has stored therein the plurality of interactive
content comprising at least one of text, images, videos,
animations, presentations, surveys, and voting results.

Still further in accordance with the fourth broad aspect,
the memory has stored therein a plurality of interactive tools
and the at least one application is executable by the proces-
sor for receiving the request signal indicative of a request for
at least one of the plurality of interactive tools and for
sending the control signal comprising instructions for caus-
ing the at least one of the plurality of interactive tools to be
launched on each one of the plurality of devices within the
at least first frame.

Still further in accordance with the fourth broad aspect,
the memory has stored therein the plurality of interactive
tools comprising at least one of a question bar, a chatbox, a
voting bar, an evaluation bar, and a web browser.

Still further in accordance with the fourth broad aspect,
the at least one application is executable by the processor for
receiving the request signal indicative of a request to inte-
grate shared content received from a contributing one of the
plurality of devices to the live feed, synchronizing the live
feed with the shared content, generating a second stream
comprising the synchronized live feed and shared content,
and dynamically modifying the interface presented on each
one of the plurality of devices other than the contributing
device by sending the second stream to each one of the
plurality of devices other than the contributing device for
display of the synchronized live feed and shared content
within the interface of each one of the plurality of devices
other than the contributing device.

Still further in accordance with the fourth broad aspect,
the at least one application is executable by the processor for
receiving the request signal indicative of a request for the
shared content comprising at least one of webcam content,
desktop sharing content, and whiteboard content.

In accordance with a fifth broad aspect, there is provided
a computer-implemented method for integrating interactive
content to a live feed for broadcasting to a plurality of
devices over a network, the method comprising executing on
aprocessor program code for presenting an interface on each
one of the plurality of devices; receiving the live feed from
a first source; generating a first stream comprising the live
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feed; sending the first stream to each one of the plurality of
devices for causing the live feed to be displayed within the
interface; receiving a request signal indicative of a request
for at least one of a plurality of interactive content stored in
memory; sending to each one of the plurality of devices a
control signal comprising instructions for retrieving the at
least one of the plurality of interactive content from the
memory; and dynamically modifying the interface for caus-
ing the retrieved at least one of the plurality of interactive
content to be displayed within the interface concurrently
with the live feed.

Still further in accordance with the fifth broad aspect,
dynamically modifying the interface comprises integrating
the retrieved at least one of the plurality of interactive
content to the live feed in accordance with at least one
synchronization pulse embedded in the first stream, the at
least one synchronization pulse indicative of a timing at
which the at least one of the plurality of interactive content
is to be integrated to the live feed.

Still further in accordance with the fifth broad aspect,
dynamically modifying the interface comprises displaying
the retrieved at least one of the plurality of interactive
content within at least a first frame of the interface and
concurrently displaying the live feed within a second frame
of the interface.

Still further in accordance with the fifth broad aspect, the
method further comprises receiving the request signal
indicative of a request for at least one of a plurality of
interactive tools and sending the control signal comprising
instructions for causing the at least one of the plurality of
interactive tools to be launched within the at least first frame.

Still further in accordance with the fifth broad aspect, the
method further comprises receiving the request signal
indicative of a request to integrate shared content received
from a contributing one of the plurality of devices to the live
feed, synchronizing the live feed with the shared content,
generating a second stream comprising the synchronized
live feed and shared content, and dynamically modifying the
interface presented on each one of the plurality of devices
other than the contributing device by sending the second
stream to each one of the plurality of devices other than the
contributing device for display of the synchronized live feed
and shared content within the interface of each one of the
plurality of devices other than the contributing device.

In accordance with a sixth broad aspect, there is provided
a computer readable medium having stored thereon program
code executable by a processor for integrating interactive
content to a live feed for broadcasting to a plurality of
devices over a network, the program code executable for
presenting an interface on each one of the plurality of
devices; receiving the live feed from a first source; gener-
ating a first stream comprising the live feed; sending the first
stream to each one of the plurality of devices for causing the
live feed to be displayed within the interface; receiving a
request signal indicative of a request for at least one of a
plurality of interactive content stored in memory; sending to
each one of the plurality of devices a control signal com-
prising instructions for retrieving the at least one of the
plurality of interactive content from the memory; and
dynamically modifying the interface for causing the
retrieved at least one of the plurality of interactive content to
be displayed within the interface concurrently with the live
feed.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures in
which:
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FIG. 1 is a schematic diagram of a system for streaming
live multimedia content to a large audience, in accordance
with an illustrative embodiment;

FIG. 2a is a schematic diagram of the live broadcasting
system of FIG. 1;

FIG. 2b is a schematic diagram of the Application Pro-
gram Interface of FIG. 2q;

FIG. 2¢ is a schematic diagram of a set of server instances,
in accordance with an illustrative embodiment;

FIG. 3 is a schematic diagram illustrating how interactive
content is broadcasted by the live broadcasting system of
FIG. 1;

FIG. 4 is a schematic diagram illustrating the operation of
the encoder system of FIG. 2a during a webcam interaction;

FIG. 5a is a schematic diagram of the live broadcasting
system of FIG. 1 streaming a live broadcast to the client
devices;

FIG. 55 is a schematic diagram of the live broadcasting
system of FIG. 1 streaming to the client devices interactive
content along with a live broadcast;

FIG. 5c¢ is a schematic diagram of the live broadcasting
system of FIG. 1 streaming to the client devices a webcam
feed along with a live broadcast;

FIG. 6 is a schematic diagram illustrating how a recorded
broadcast may be played back by a viewer;

FIG. 7 is a schematic diagram of an administrator graphi-
cal user interface in accordance with an illustrative embodi-
ment;

FIG. 8 is a schematic diagram of an audience member
graphical user interface in accordance with an illustrative
embodiment;

FIG. 9 is a schematic diagram of a graphical user interface
of a webcam contributor in accordance with an illustrative
embodiment;

FIG. 10 is a schematic diagram of a graphical user
interface of audience members other than the webcam
contributor of FIG. 8;

FIG. 11a is a flowchart of a method for streaming a
webcam or screen sharing feed to a large audience as seen
from the point of view of the encoder system of FIG. 2q;

FIG. 115 is a flowchart of the step of FIG. 11a of encoding
and synchronizing received data;

FIG. 11c¢ is a flowchart of the step of FIG. 1la of
transmitting the encoded signal for streaming;

FIG. 12a is a flowchart of a method for streaming a
webcam or screen sharing feed to a large audience as seen
from the point of view of the contributor; and

FIG. 125 is a flowchart of the step of FIG. 124 of playing
streams.

DETAILED DESCRIPTION

Referring to FIG. 1, there is illustrated a system 100 for
streaming live multimedia content to a large audience.
Although the description below refers to streaming live
content, it should be understood that the system 100 may
also enable users to stream pre-recorded content. The audi-
ence comprises users of a plurality of client devices 102,
which are adapted to communicate with a live broadcasting
system 104 over a network 106. Again, it should be under-
stood that although a live broadcasting system 104 is
described herein, the system 104 may be used to broadcast
live or pre-recorded content. The client devices 102 may
comprise any device, which is configured to communicate
over the network 106, such as the Internet, the Public Switch
Telephone Network (PSTN), a cellular network, or others
known to those skilled in the art. Examples of the client
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devices 102 include, but are not limited to desktop personal
computers, laptop computers, tablet computers, personal
digital assistants (PDA), and smart phones. The client
devices 102 illustratively run a browsing program, such as
Microsoft’s Internet Explorer™, Mozilla Firefox™,
Safari™, or a Wireless Application Protocol (WAP) enabled
browser in the case of a smart phone or PDA. The client
devices 102 may also include one or more interface devices,
such as a keyboard, a mouse, a touchscreen, a webcam, and
the like (not shown), for interacting with a graphical user
interface (GUI) (not shown) presented on each device 102
when the latter accesses the live broadcasting system 104.

Although illustrated as being separate and remote from
the client devices 102, it should be understood that the live
broadcasting system 104 may be integrated with the devices
102, either as a downloaded software application, a firmware
application, or a combination thereof. In one embodiment,
each client device 102 uses their browsing program to
launch a web application providing access to the live broad-
casting system 104 over the network 106. Once the web
application associated with the client device 102 is
launched, the web application may create the GUI and
present thereon media content associated with a live broad-
cast. Although the description below refers to a single web
application being launched within each client device 102, it
should be understood that more than one web application
may be launched within a single client device 102. In this
case, each web application accesses the live broadcasting
system 104 independently from the other web applications
launched within the same client device 102.

Access to the media content may be restricted to regis-
tered users only and, as such, a user of the client device 102
may be required to register with the system 104 prior to
being granted access to the media content. For this purpose,
the user may complete an application, thereby creating a
unique profile. This may be done by accessing a website
associated with the live broadcasting system 104 using the
browsing program of the device 102. Once registration is
completed, the system 104 provides the user with a unique
identifier, e.g. a username and password, associated with
their profile. The streaming content may then be accessed by
the client device 102 upon the user identifying him/herself
via the unique identifier. Moreover, various levels of access
rights may be provided to the users and some users may be
prevented from having access to a given content on the basis
of their profile information. For example, users below the
legal age may not be allowed access to mature content.

Referring to FIG. 2a, the live broadcasting system 104
illustratively receives a live feed from a switch 108 and
comprises an encoder system 110, a streaming server 112, an
optimized streaming server 114, an interactive applications
server 116, and an Application Program Interface (API) 118.

Video and audio signals from a live event recorded in a
broadcast studio (not shown) are illustratively received at
the switch 108 over lines 120 and 121 respectively. It should
however be understood that the live event may be recorded
outside of the broadcast studio, such as outdoors in the case
of live coverage of a sporting event, a concert, or other live
event. The switch 108 illustratively serves as a link between
the broadcast studio and the system 104 and enables an
administrator to control the scenes to be broadcast as well as
the schedule thereof. For this purpose, the switch 108
switches between cameras recording the live event. The
switch 108 may be a Broadcast Pix™ switcher or any other
suitable switch.

The switch 108 outputs a main stream, which comprises
the live broadcast feed. The main stream (or live feed) is
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then sent to the encoder system 110, which formats the
stream for subsequent transmission to the client devices 102
over the network 106. For this purpose, the encoder system
110 illustratively digitizes and encodes the received stream
into a data format appropriate for streaming to the client
devices 102. The content can be encoded using any suitable
format or technique including, but not limited to, Audio
Video Interleave (AVI), Windows Media, MPEG4, Quick-
time, Real Video, and ShockWave/Flash. The encoder sys-
tem 110 illustratively encodes the stream at multiple bit rates
to subsequently enable the streaming servers 112, 114 to
select the bit rate most suitable for the bandwidth of each
one of the client devices 102. The encoded signal is then sent
to the streaming server 112, which may deliver a multi-
plexed stream for rendering on the GUI of each client device
102. In particular, the streaming server 112 illustratively
redistributes the stream in multicast to all client devices 102
with the same stream being copied and simultaneously
transmitted to each client device 102. For a large audience,
the signal may be delayed by a few seconds, e.g. five (5)
seconds, due to the heavy load on the streaming server 112.
As a result, this broadcast delay may add up resulting in a
desynchronization between the moment the live event is
captured at the studio and the moment the stream is deliv-
ered to the client devices 102.

When a user of a client device 102 wishes to contribute to
the live event by broadcasting their webcam, the switch 108
illustratively transmits to the optimized streaming server 114
the main stream comprising the live broadcast feed. The
optimized streaming server 114 may then generate a single
stream, which is transmitted in real time, i.e. without intro-
ducing any broadcasting delay, to the contributing client
device 102. As will be discussed further below, the opti-
mized streaming server 114 may also transmit the webcam
feed from the client device 102 to the encoder system 110 so
the latter may combine the webcam feed to the main stream
to generate the multiplexed stream to be sent to the remain-
ing client devices 102.

The streaming servers 112 and 114 illustratively use a
scalable architecture in order to adapt to the size of the
audience of client devices 102 and accordingly to the influx
of connections from the client devices 102. For this purpose,
the streaming servers 112 and 114 are designed to internally
expand as demand increases, as will be discussed further
below. Both the streaming server 112 and the optimized
streaming server 114 may comprise one or more servers.
Also, although the servers 112 and 114 have been illustrated
as being separate server components, they may be imple-
mented as separate streaming applications of a single server.
The streaming servers 112 and 114 illustratively use a server
software, such as the Wowza Media Server™ software or
any other suitable software, which allows streaming of live
multimedia content to multiple types of client devices as in
102 simultaneously.

On-demand multimedia content may further be streamed
to the client devices 102 along with the live content. The
on-demand content may comprise the broadcaster’s own
content, such as text, images, videos, animations, presenta-
tions, surveys, and other documents created in advance of
broadcasting live events and related thereto. The on-demand
content may be in any suitable format, such as Java™,
Flash™, PowerPoint™, PDEF™, and the like. Toll-free call-
numbers may also be presented as on-demand content to
prompt users to place a phone call for the purpose of asking
specific questions to the presenter for instance. The on-
demand content may also comprise live content, such as
voting or survey results, desktop sharing content, and white-
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board content, which may be generated during the live
broadcast. For example, the desktop of a user or that of a
presenter of the live broadcast may be shared with all
members of the audience. An interactive whiteboard may
also be shared among audience members.

As will be discussed further below, using the interactive
applications server 116, the broadcaster may send an inter-
active command to all client devices 102, the command
indicating which on-demand content is to be displayed on
the devices 102 and the source address to get the content.
Upon being received at each client device 102, the interac-
tive command is illustratively interpreted and the content
displayed while the live broadcast stream is played. Users
may therefore view the on-demand content simultaneously
as they are viewing the live broadcast content, the content
being viewed within the GUI created by the web application
associated with each client device 102. For this purpose, the
GUI of each one of the client devices 102 is illustratively
compatible with a suitable multimedia software/stream
player, such as Flash Player™ 11.2 or the like. In addition,
the appearance of the GUI and the content presented therein
may be controlled dynamically and in real time by the
Interactive applications server 116. In this manner, it
becomes possible to modify the content presented to users
according to broadcast needs.

For example, when it is desired to present the on-demand
content or to load a given virtual interactive tool, such as
present a question bar, or open a chat box, on the GUI of the
client devices 102 to enable user interaction, the interactive
applications server 116 may be used to indicate that on-
demand content is being requested or to prompt each one of
the client devices 102 to load the interactive tool. For this
purpose, the interactive applications server 116 illustratively
opens a bidirectional communication channel (not shown)
with each client device 102 using the Real Time Messaging
Protocol (RTMP) protocol or any other suitable protocol
known to those skilled in the art. The interactive applications
server 116 may be a RED5™ server or any other suitable
server type.

When it is desired to control the access of the client
devices 102 to the broadcast content being streamed thereto,
the Application Program Interface (API) 118 may be used.
In particular, a client device 102 attempting to connect to the
system 104 may be required to authenticate itself through
the API 118. Authentication may be effected using the
unique identifier associated with the user’s profile created
upon registration. In this manner, it can be ensured that only
registered users having the proper authority level may access
the broadcasted content. It should be understood that the
system 104 may use an API from a social networking
service, such as Facebook™ or Twitter™, with which the
user of the client device 102 is registered. In this case, prior
to being provided access to the stream from the streaming
server 112, the user may be required to log in using an
identifier, e.g. username and password, associated with their
social network account, thereby performing identity verifi-
cation.

Referring to FIG. 25, the API 118 illustratively comprises
an elastic web-service module 118a, a cloud listener web-
service module 1185, and a login web-service module 118c¢.

The elastic web-service module 118aq illustratively allows
a broadcast administrator accessing the system 104 via a
broadcaster manager module 122 to create a broadcasting
session. In particular, the broadcaster manager module 122
illustratively connects to the elastic web-service module
1184 and provides parameters, such as a broadcast name and
a minimum-maximum audience number, to create the broad-
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cast. Upon receiving the parameters from the broadcast
manager module 122, the elastic web-service module 118«
may start a method call that creates the minimal set of
instances of the streaming server 112, the optimized stream-
ing server 114, and the interactive application server 116
necessary to start the broadcasting session. The server
instances may be created on the network 106, which com-
prises in one embodiment an Amazon™ cloud. A detailed
description of the created instances may then be saved by the
elastic web-service 118a into memory, e.g. into the data-
bases 130.

Referring to FIG. 2¢ in addition to FIG. 25, the minimal
set of server instances illustratively comprises at least one
interactive applications server 116, a main streaming server
or load balancer 1244, and at least one edge streaming server
or cloned repeater as in 1245, 124c. When the traffic is
heavy, the main streaming server 124a illustratively redi-
rects the load to the edge streaming servers 1245, 124c,
which experience lighter traffic. Each one of the main
streaming server 124a and the edge streaming servers 1245,
124c¢ illustratively comprises a streaming server as in 112aq,
1125, and 112¢ and an optimized streaming server as in
114a, 114b, and 114c¢. The number of interactive applica-
tions server 116 and edge streaming servers as in 1245, 124¢
may be selected according to the minimum audience number
provided to the elastic web-service 118a by the broadcaster
manager 122. The number of interactive applications servers
116 and edge streaming servers as in 12454, 124¢ may
therefore be adapted to the size of the audience with more
servers being provided when a larger audience accesses the
system 104.

Referring back to FIG. 25, the cloud listener web-service
module 1185 illustratively handles changes to the network
106 by allowing to create server instances based on cus-
tomizable images or any other suitable approach. The Ama-
zon™ Web Services (AWS) cloud manager system, which
uses Amazon™ Machine Images (AMI), may be used. Any
other suitable system known to those skilled in the art may
also apply. The cloud listener webservice module 1185
further allows to define auto-scaling policies and generates
alerts that may be handled by the elastic web-service module
118a. For example, an auto-scaling policy may comprise
creating a new instance from the WOWZA™ Edge Amazon
Image (AMI) if an instance from the edge streaming server
group reaches 80% of central processing unit (CPU) usage.
The cloud listener web-service module 1185 may also
generate alerts, using Amazon™ Simple Notification Ser-
vice (SNS) messages or the like, as to these changes by
calling a predetermined cloud listener address. The new
server descriptions may be stored in the databases 130. In
this manner, a new user trying to connect to the system 104
via the login web-service 118¢ discussed below will illus-
tratively be connected to the newly created server instances
rather than heavily loaded ones.

The login web-service module 118¢ illustratively pro-
vides members of the audience access to the system 104
using their devices 102. For this purpose, users may connect
to the system 104 via an interactive platform module 123
comprising an interactive application client module 1194
and a stream player module 1195 (see FIG. 2¢). In particular,
once a broadcast session is created and started, a session
login and password may be generated and communicated to
the audience members wishing to access the live broadcast.
Client devices as in 102 will then be able to connect to an
existing session by calling the login web-service module
118¢ with the session login and password. The login web-
service module 118¢ will then illustratively retrieve the
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description of the broadcast servers from the databases 130
and connect the interactive platform module 123 with the
least loaded server instances of the streaming server 112, the
optimized streaming server 114, and the interactive appli-
cations server 116.

Referring back to FIG. 2a and to FIG. 1, the encoder
system 110 may comprise, amongst other things, a plurality
of applications 125a . . . 125» running on a processor 126
coupled to a memory 128. It should be understood that while
the applications 125a . . . 125» presented herein are illus-
trated and described as separate entities, they may be com-
bined or separated in a variety of ways.

One or more databases 130 may be integrated directly into
the memory 128 or may be provided separately therefrom
and remotely from the encoder 110 (as illustrated in FIG. 1).
In the case of a remote access to the databases 130, access
may occur via any type of network 106, as indicated above.
The various databases 130 described herein may be provided
as collections of data or information organized for rapid
search and retrieval by a computer. The databases 130 may
be structured to facilitate storage, retrieval, modification,
and deletion of data in conjunction with various data-
processing operations. The databases 130 may consist of a
file or sets of files that can be broken down into records, each
of which consists of one or more fields. Database informa-
tion may be retrieved through queries using keywords and
sorting commands, in order to rapidly search, rearrange,
group, and select the field. The databases 130 may be any
organization of data on a data storage medium, such as one
Or more servers.

In one embodiment, the databases 130 are secure web
servers and Hypertext Transport Protocol Secure (HTTPS)
capable of supporting Transport Layer Security (TLS),
which is a protocol used for access to the data. Communi-
cations to and from the secure web servers may be secured
using Secure Sockets Layer (SSL).

Alternatively, any known communication protocols that
enable devices within a computer network to exchange
information may be used. Examples of protocols are as
follows: IP (Internet Protocol), UDP (User Datagram Pro-
tocol), TCP (Transmission Control Protocol), DHCP (Dy-
namic Host Configuration Protocol), HTTP (Hypertext
Transfer Protocol), SSH (Secure Shell Remote Protocol).

The memory 128 accessible by the processor 110 may
receive and store data. The memory 128 may be a main
memory, such as a high speed Random Access Memory
(RAM), or an auxiliary storage unit, such as a hard disk,
flash memory, or a magnetic tape drive. The memory 128
may be any other type of memory, such as a Read-Only
Memory (ROM), FErasable Programmable Read-Only
Memory (EPROM), or optical storage media such as a
videodisc and a compact disc.

The processor 126 may access the memory 128 to retrieve
data. The processor 126 may be any device that can perform
operations on data. Examples are a central processing unit
(CPU), a front-end processor, and a microprocessor. The
applications 1254 . . . 1257 are coupled to the processor 126
and configured to perform various tasks as explained below
in more detail.

Although not illustrated, it should be understood that each
one of the streaming server 112, the optimized streaming
server 114, and the interactive applications server 116 may
also comprise, amongst other things, a plurality of applica-
tions running on a processor coupled to a memory (not
shown) and configured to perform the various tasks imple-
mented by the streaming server 112, the optimized stream-
ing server 114, and the interactive applications server 116.
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FIG. 3 illustrates in more detail the manner in which
interactive content is broadcasted, i.e. delivered and syn-
chronized on each client device 102. In particular, FIG. 3
shows that, on the client side, the interactive platform 123 is
the web application providing the platform GUI on each
client device 102 whereas, at the administrator’s side, the
interactive platform 123 is used to manage streams coming
from contributors. Each interactive platform as in 123 illus-
tratively comprises a cue organizer module 132. The cue
organizer module 132 illustratively receives a request for
on-demand content from the interactive applications server
116. The cue organizer module 132 may then process the
received media content to generate a signal that will be
subsequently transmitted to the streaming server 112 for
access by the client devices 102.

FIG. 4, which will be discussed in further detail below,
illustrates the manner in which the encoder system 110
operates to multiplex a webcam feed with the live feed
program during a webcam interaction.

When the received data comprises on-demand content, it
may be desirable to synchronize the on-demand content with
the live feed. Indeed, although the live feed may be received
with a five (5) seconds delay, as discussed above, on-demand
content, such as text, may be received instantly because such
content is lighter than the live video stream being broad-
casted. In order to synchronize the on-demand data with the
live feed, the cue organizer module 132 illustratively inserts
synchronization pulses into the signal received. The syn-
chronization pulses may be inserted as cue points embedded
in the signal. In particular, the cue points may be embedded
into stream frames of the live feed using a Flash™ media
server and HTTP web-service technology or any other
suitable technology known to those skilled in the art. The
cue points enable to attach information about interactive
components and actions that should be associated with
specific video frames. The body of the cue points illustra-
tively specifies the command that should be displayed at
given moments of the stream.

The output of the cue organizer module 132 is illustra-
tively a metadata signal comprising the cue points used to
enable synchronization of the multimedia content to be
presented on the client devices 102. This metadata signal is
then sent to the streaming server 112 to be encoded and
streamed to each one of the client devices 102. The stream
is illustratively received from the streaming server 112 at the
stream player module 1195 of each client device 102. Upon
receiving the stream, the web application within each client
device 102, e.g. the interactive platform 123, and more
particularly the cue organizer module 132, illustratively
decodes the cue points embedded within the stream in order
to synchronize the on-demand content with the live broad-
cast feed. In particular, the web application is able to
determine from the cue points when to integrate (e.g. display
concurrently and in synchronism with) a given on-demand
content to the live feed. For this purpose, the cue organizer
module 132 illustratively receives from the interactive appli-
cation client module 119a at the client device 102 interactive
commands indicating that content and an associated video
frame is to be retrieved from the databases 130. The cue
organizer module 132 thus retrieves the content and the
appropriate display can be automatically generated on the
viewer’s side in accordance with the cue points.

Referring now to FIG. 5a, the system 100 may comprise
a plurality of client devices 102, such as the client devices
102, and 102,, accessing the live broadcast and an admin-
istrator client device 102, responsible for managing the
broadcast and user interactions. Although only two (2) client
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devices 102, and 102, are shown for the sake of clarity, it
should be understood that more client devices 102 may
access the system 104 at once. It should also be understood
that the system 100 may comprise more than one adminis-
trator client device 102,.

When a live broadcast is to be streamed to the client
devices 102, and 102, that have logged in to the system 104,
the administrator client device 102, illustratively sends a
control signal to this effect to the interactive applications
server 116. Alternatively, a client device 102, or 102, may
directly request access to the live broadcast by sending a
request signal to the interactive applications server 116.
Upon receiving the control signal from the administrator
client device 102, or the request signal from the client
device 102, or 102, the interactive applications server 116
sends a request for the live broadcast stream to the encoder
system 110. The encoder system 110 then determines
whether the stream is available for broadcast, i.e. whether it
is done generating the stream and the stream has been
transmitted to the streaming server 112. Once the stream is
ready for broadcast, the encoder system 110 sends a return
signal to the interactive applications server 116 to indicate
that the stream may now be accessed by the client devices
102, and 102,. The interactive applications server 116 then
receives the return signal from the encoder system 110 and
in turn instructs the web application in each one of the client
devices 102, and 102, to connect to the streaming server 112
to access the stream. Upon the client devices 102, and 102,
connecting to the streaming server 112, the live broadcast
may then be presented on the GUI of each one of the client
devices 102, and 102,. Although not illustrated, the admin-
istrator client device 102, and the broadcast manager 122
may also connect to the streaming server 112 to receive the
stream for quality control and monitoring purposes.

Referring now to FIG. 56 in addition to FIG. 3, on-
demand media content may be displayed in real time on the
GUI of each one of the client devices 102, and 102,
simultaneously with the live broadcast content. For example,
presentations, images, animations, videos, surveys, quizzes,
or other documents may be created in advance of broad-
casting the live event and stored in the databases 130 and/or
the memory 128. If the system administrator wishes to
integrate the pre-stored content to the live broadcast, the
administrator client device 102, and more particularly the
interactive application module 119a of the interactive plat-
form 123, may send a control signal comprising interactive
commands to the interactive applications server 116. This
control signal is indicative that the pre-stored content is to be
retrieved from the databases 130 and/or the memory 128 for
display at the client devices 102, and 102, while the live
broadcast stream is played.

Upon receiving the control signal, the interactive appli-
cations server 116 may transfer the interactive commands to
the interactive platform 123 at the client side. The cue
organizer module 132 at the client side then retrieves the
desired content from the databases 130 and/or the memory
128. The encoder system 110 may also send the main stream
received from the switch 108 to the streaming server 112.
The streaming server 112 may then transmit the stream
comprising the video content to the interactive platform 123
on each one of the client devices 102, and 102, connected
to the streaming server 112. The cue organizer module 132
may further decode the cue points embedded in the stream,
as discussed above, in order to allow rendering of the
on-demand media content along with the live broadcast on
the GUI of the client devices 102, and 102,. As will be
described further below, when additional content, such as
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on-demand media content, is being presented on the GUI
simultaneously with the live broadcast content, the contents
are illustratively presented within separate frames of the
GUI with the on-demand media content being presented “on
the side”. It should be understood that other configurations
may apply.

Still referring to FIG. 554 in addition to FIG. 3, the system
administrator may further wish to launch (e.g. activate and
display) a variety of virtual interactive tools on the client
devices 102, and 102, during the live broadcast. For
example, it may be desirable for a question bar or a chat box
to be launched within the GUI of each one of the client
devices 102, and 102, to allow members of the audience to
interact. Using the question bar, users may type questions
they wish to ask to the presenter of the live broadcast. Using
the chat box, users may exchange messages with the pre-
senter or with one another, either publicly or privately. It
may also be desirable to launch a voting “Yes/No” bar or an
evaluation “1 to 5” bar within the GUI to enable users to
provide feedback on a topic related to the live broadcast at
hand. Moreover, it may be desirable to launch a web browser
within the GUI. In this manner, each user of the client
devices 102, and 102, may navigate the Internet while
viewing the live broadcast stream and this without leaving
the GUI. Users may indeed be prompted by the presenter to
visit a given webpage that contains information related to
the live broadcast.

In order to have the above-mentioned interactive tools
launched within the GUI of the client devices 102, and 102,
the administrator client device 102, may send a control
signal, i.e. interactive commands, to the interactive applica-
tions server 116 in a similar manner as when on-demand
content is to be displayed. The control signal may indicate
to each one of the client devices 102, and 102, the specific
interactive tool to be launched. Upon receiving the control
signal, the interactive applications server 116 may then
instruct the web application in each one of the clients 102,
and 102, to launch the specified interactive tool. Upon being
opened by the web application, the desired interactive tool
may then be presented to the users within the GUI of client
devices 102, and 102,. In the case of a web browser, the
browsing window may upon being opened display a web-
page, e.g. the presenter’s website, specified by the system
administrator. Still, it should be understood that users may
also navigate to other webpages by entering an address
thereof into an editable address bar provided in the browsing
window. The browsing window may further comprise scroll
bars and other control icons as well as include one or more
hyperlinks enabling users to navigate to various webpages
over the network 106.

User feedback, responses to polling questions, quizzes,
and other elements may further be generated “live” by each
one of the client devices 102, and 102,. Each user illustra-
tively submits this feedback in real time to the system 104
using the interface devices of their client device 102,, 102,.
For example, using a mouse, a user may respond to a quiz
by selecting answers presented on the GUI of his/her client
device 102,, 102,. These responses are received in real time
by the system 104 and may be posted dynamically as they
are received. The responses may for instance be presented
on an output device, such as a screen provided in the
broadcast studio adjacent the presenter. While the live event
is being recorded, the responses received from the users are
then recorded as well and they may be viewed in real time
by the users. Alternatively, the responses may be presented
on the GUI of the client devices 102, and 102, as media
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content presented concurrently with the live broadcast con-
tent in the manner discussed above

Referring now to FIG. 5¢ in addition to FIG. 4, each user
of the client devices 102, and 102, may become a contribu-
tor in the live broadcast. A client device 102; may indeed
connect and broadcast its webcam and have its webcam feed
viewed by the other clients 102, and 102, simultaneously
with the live event. This may for example be desirable when
a user is being interviewed by the presenter of the live
broadcast. It should be understood that a plurality of client
devices as in 102, may wish to broadcast their webcam by
connecting to the optimized streaming server 114, as will be
discussed below. It should also be understood that the user
ofthe client device 102, may also wish to share its computer
screen or desktop as well as broadcast an interactive white-
board. It should also be understood that although combina-
tion of a webcam feed with the live broadcast feed is
described herein, live feeds from remote studios may simi-
larly be combined with the live broadcast from the main
studio.

If the system administrator allows such a feature, the user
of the client device 102; may signal his/her wish to share
his/her webcam by selecting an option, such as clicking a
pushbutton or the like, presented on the GUI of the client
device 102;. Selection of the option may trigger transmis-
sion of a request signal to the administrator client device
102 ,. The request signal may also be sent to a call controller
(not shown) responsible for controlling all incoming calls
from members of the audience. It should be understood that
the administrator client device 102, may act as the call
controller, as illustrated. The administrator client device
102, may then approve or reject the request of the client
device 102, to share its webcam. A request may for instance
be rejected if the user was slow in selecting the option and
the time frame for the interview has elapsed. Upon receiving
and approving the request signal, the administrator client
device 102, may then connect to the optimized streaming
server 114 and send a signal thereto to indicate that the client
device 102, is wishing to share its webcam. The adminis-
trator client device 102, may also send a signal to the client
device 102 to instruct the latter to disconnect from the
streaming server and connect to the optimized streaming
server 114.

Once the client device 102; and optimized streaming
server 114 are connected, the administrator client device
102, may disconnect from the optimized streaming server
114 and the latter may receive the webcam feed from the
client device 102;. The received webcam feed may then be
sent from the optimized streaming server 114 to the encoder
system 110. The optimized streaming server 114 may further
receive the main stream comprising the live feed received
from the studio from a live feed publisher 115 coupled to the
encoder system 110 (see FIG. 4). Upon receiving the main
stream, the optimized streaming server 114 may then gen-
erate a first single stream comprising the live feed that is
broadcast to the client device 102;. The contributor webcam
feed(s) may be sent in a second single stream generated by
the optimized streaming server 114. Because the optimized
streaming server 114 receives the main stream from the
switch 108 in real time and the client device 102, is the only
device connected to the optimized streaming server 114, the
real time webcam feed of the client device 102; remains
synchronized with the live broadcast feed received from the
first single stream. Indeed, by separating the optimized
streaming server 114 from the streaming server 112, web-
cam contributors are able to share their webcam feeds on a
light streaming server, i.e. the optimized streaming server
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114, and receive each other’s feeds without delay while the
remaining audience members connected to the heavily
loaded streaming server 112 receive a stream having a five
(5) seconds delay. In this manner, the webcam feed may be
presented within the GUI of the client device 102, concur-
rently with the live broadcast and the user may visualize
his/her interaction with the presenter of the live broadcast
without any time lag, thus enhancing the user’s experience.

Upon receiving the webcam feed from the optimized
streaming server 114, the encoder system 110 may further
generate an encoded signal comprising both the live broad-
cast content and the received webcam feed. Using a remote
controller application 1255 (see FIG. 4), the encoder system
110 may be remotely prompted to generate the encoded
signal by the web application provided in the administrator
client device 102,. For this purpose, the web application
may connect to a remote control socket and issue a com-
mand signal indicating that a new mixed video scene com-
prising the live broadcast signal and the webcam feed is to
be created. The encoder system 110 may in turn generate the
encoded signal. It should be understood that the remote
control feature may be used to trigger other behaviors of the
encoder system 110. For this purpose, the command signal
may comprise instructions, such as “start recording”, “stop
recording”, “compose a mixed scene”, “switch scenes”, and
the like. The encoded signal is then transmitted to the
streaming server 112, which generates a stream that is
distributed to the client devices 102, and 102, with a
broadcast delay, as discussed above. All users other than the
user of the client device 102, may therefore view the stream
with a delay relative to the actual interaction.

Using the above-mentioned process in which different
streams are sent to the webcam contributor and to other
members of the audience who are not broadcasting their
webcam, all users are able to view a synchronized interac-
tion between the contributor and the presenter. Moreover,
the bandwidth usage illustratively does not increase regard-
less of the number of webcam contributors. In one embodi-
ment, this bandwidth is 500 kbps for standard-definition
(SD) video and 755 kbps for high-definition (HD) video. In
addition, the streaming server 112 and the optimized stream-
ing server 114 illustratively use multi-bitrate streaming. The
bandwidth of the client devices 102,, 102, is indeed first
detected in real time and the quality of the stream to be
transmitted to the client device 102,, 102, selected accord-
ingly, thus further increasing the users’ experience.

FIG. 6 is a schematic diagram illustrating how a recorded
broadcast could be played back by a viewer. During a live
broadcast, the cue organize module 132 keeps a record of
each interactive command. At the end of the broadcast, all
interactive commands are saved in an XML File (or any
other suitable format) in databases 130. When a client device
requests to play a recorded broadcast, the streaming server
112 gets the recorded video file from the databases 130 and
delivers it to the interactive platform module 123 on
demand. To playback other media content (slides, questions
asked by participants during the live show, etc.), the cue
organizer module 132 reads the recorded interactive com-
mands and dispatches them as if it were a live broadcast
administrator to the interactive application client module
119a.

FIG. 7 illustrates a GUI 200 presented to an administrator
of the system 104 on his/her administrator client device
102 ,. Using the GUI 200, the system administrator is able
to control and adapt to the broadcast needs the content
present on the GUI of the client device as in 102 of each
audience member, as discussed above with reference to FIG.
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5a and FIG. 54. The GUI 200 illustratively comprises a live
event frame 202, in which the live event being broadcast is
shown. The GUI 200 may further comprise a plurality of
control elements, such as at least one drop down menu 204
and a plurality of selectable buttons 206, which enable the
system administrator to control the content being broadcast
as well as control the interaction of the audience members.

For instance, the system administrator may, using at least
one of the interface devices, e.g. a mouse, provided on his
or her administrator client device 102 ,, select a file from a
list of files presented in the drop down menu 204 and stored
in the memory 128 and/or the databases 130. The selected
file may comprise on-demand content, such as a Power-
Point™ presentation, that the system administrator wishes to
present to the users concurrently with the live broadcast.
Once the file is selected form the menu 204, the system
administrator may then press one of the buttons 206 to
trigger retrieval and transmission of the file to the Interactive
Applications Server 116 and inserts synchronization cue
points in the broadcasted stream using the cue organizer
module 132 of FIG. 3, as discussed above. The selected
on-demand content may also be displayed in an on-demand
content frame 208 of the GUI 200 simultaneously as it is
being presented on the GUI of the client devices 102.

Each button 206 may further be associated with a given
virtual interactive tool, e.g. a question bar, quiz, chat box, or
the like, that may be presented on the client devices 102. As
such, upon the system administrator pressing a correspond-
ing one of the buttons 206, a control signal may be triggered
and transmitted to the interactive applications server 116 to
indicate that the interactive tool is to be launched by the web
application of each client device 102, as discussed above.
Selection of the control elements as in 204 and 206 illus-
tratively results in a real time display of the selected content
on the client devices 102, thus enabling dynamic and real
time control of the broadcast.

FIG. 8 illustrates a GUI 300 presented to the client
devices 102 when no webcam interaction is under way. The
GUI 300 illustratively comprises a live event frame 302, in
which the live broadcast content is presented, and at least
one on-demand content frame 304, in which the on-demand
content selected by the system administrator may be pre-
sented to be viewed by users concurrently with the live
broadcast. In order to allow for various content to be
presented within the GUI 300, the live event frame 302 is
illustratively reduced in size relative to the entire display
viewable on the client device 102. As discussed above, the
on-demand content may comprise images, videos, anima-
tions, presentations, surveys, quizzes, toll-free call-numbers,
and the like. A chat box may also be launched within the
on-demand content frame 304. In addition, a web browser
allowing users to navigate to a webpage presenting infor-
mation related to the live broadcast may also be launched
within the on-demand content frame 304. The GUI 300 may
further comprise a bar 306 in which additional content, such
as a “Yes/No” question bar or an evaluation “1 to 5 bar, may
be displayed. It should be understood that any other suitable
on-demand content may be presented in the frame 304.

FIG. 9 illustrates the GUI 400 presented on the client
device 102; of a webcam contributor, as discussed above
with reference to FIG. 6. The GUI 400 comprises a live
event frame 402, in which the live broadcast is presented.
The GUI 400 further comprises a webcam frame 404, in
which the webcam feed of the client device 102, is presented
once the user of the client device 102, selects a correspond-
ing option 406 presented on the GUI 208. The frames 402
and 404 illustratively show the interaction between the user
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of the client device 102; and the presenter of the live
broadcast in synchronism, i.e. without any time lag, as
discussed above.

FIG. 10 illustrates the GUI 500 presented on the client
devices 102, and 102, of members of the audience who did
not share their webcam, unlike the user of the client device
102,. The GUI 500 comprises a live event frame 502, in
which the live broadcast is presented. The GUI 500 further
comprises a webcam frame 504, in which the webcam feed
from the client device 102, is presented. The webcam frame
504 is illustratively shown as being embedded within the
live broadcast frame 502. Other configurations may also
apply. The frames 502 and 504 illustratively show the
interaction between the user of the client device 102, and the
presenter of the live broadcast with a broadcast delay, as
discussed above. Although not shown, additional frames,
such as an on-demand content frame or a bar (not shown),
may also be part of the GUIs 400 and 500.

The frames 202, 208, 302, 304, 402, 404, 502, and 504,
and the bar 306 are illustratively independent from one
another. As such, it is possible to simultaneously present and
interact with different content in multiple frames. It should
be understood that the position, shape, and size of the frames
202, 208, 302, 304, 402, 404, 502, and 504, and of the bar
306 may be modified as desired by each user. For example,
a user may reduce the size of a given frame 202, 208, 302,
304, 402, 404, 502, or 504, using the interface devices of
his/her client device 102. Alternatively, an administrator of
the system 104 may control the layout of the GUIs 200, 300,
and 400 with the frames thereof being presented so as to
automatically fit the size and shape of the screen of the client
devices 102. The number of the frames 202, 208, 302, 304,
402, 404, 502, and 504, and of the bar 306 may also vary
depending on the data to be presented to the users. As such,
more than one on-demand content frame as in 304 may be
presented within the same GUI 300. For example, a first
on-demand content frame as in 304 may be used for pre-
senting an animation while a second on-demand content
frame as in 304 may be used for launching an Internet
browsing window.

Referring to FIG. 11a, a method 600 for streaming a
contributor’s webcam feed to a large audience, as seen from
the point of view of the encoder system 110, will now be
described. The method 600 comprises at step 602 receiving
a live feed from a broadcast studio or other suitable location.
Once the live feed is received, a contributor’s webcam feed
may also be received at step 604. The received data may then
be encoded, and synchronized by the encoder system 110 of
FIG. 2a at step 606. An encoded signal may then be
generated at step 608 and transmitted for streaming to the
client devices as in 102 at step 610.

Referring to FIG. 115, the step 606 of encoding and
synchronizing the received data illustratively comprises
assessing at step 612 whether webcam feed content is
available. As discussed above, a request for streaming a
contributor’s webcam feed may be received from the inter-
active applications server 116 of FIG. 2a and the assessment
performed at step 612 may be made on the basis of the
received request. Upon determining whether the webcam
feed is available, the next steps 614 and 616 are respectively
to play the live feed directly from the switch 108 and to play
the available webcam feed. Once the streams are played,
they may be mixed at step 618 into a single video stream
with a composed scene, in the manner discussed above.

Referring to FIG. 11¢, the step 610 of transmitting the
encoded signal for streaming to the client devices as in 102
comprises assessing at step 620 whether a webcam feed has
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been received. If this is the case, the live feed is illustratively
sent at step 622 to the optimized streaming server 114 for
streaming to the webcam contributor as a single stream, as
discussed above. The encoded signal comprising both the
live feed and the webcam feed may then be sent at step 624
to the streaming server 112. The encoded signal may then be
streamed as a multiplexed stream to all client devices 102
other than the webcam contributor. If no webcam feed has
been received, the encoded signal is illustratively sent
directly to the streaming server 112 at step 624 for streaming
to all client devices 102.

Referring to FIG. 124, the method 700 of streaming a
contributor’s webcam feed to a large audience, as seen from
the point of view of a webcam contributor, will be now
described. The method 700 comprises at step 702 receiving
a live feed from the optimized streaming server 114. The
next step 706 is illustratively to receive interactive com-
mands, if any, from the interactive applications server 116.
Once a webcam conference command is received, the appro-
priate streams necessary to display a synchronized conver-
sation are played on the client device 102 at step 706.

Referring to FIG. 125, the step 706 of playing the streams
comprises assessing at step 708 whether the client is a
webcam contributor. If this is the case, the contributor
publishes at step 710 his/her own webcam stream on the
optimized stream server 114. Then streams of other con-
tributors, if any, and the live program stream are played
without delay from the optimized streaming server 114 at
steps 712 and 714 respectively. If the client is not a webcam
contributor, the live program feed is played at step 716 from
the streaming server 112 with a delay of five (5) seconds.

While illustrated in the block diagrams as groups of
discrete components communicating with each other via
distinct data signal connections, it will be understood by
those skilled in the art that the present embodiments are
provided by a combination of hardware and software com-
ponents, with some components being implemented by a
given function or operation of a hardware or software
system, and many of the data paths illustrated being imple-
mented by data communication within a computer applica-
tion or operating system. The structure illustrated is thus
provided for efficiency of teaching the present embodiment.
It should be noted that the present invention can be carried
out as a method, can be embodied in a system, and/or on a
computer readable medium. The embodiments of the inven-
tion described above are intended to be exemplary only. The
scope of the invention is therefore intended to be limited
solely by the scope of the appended claims.

The invention claimed is:
1. A system for streaming content to a plurality of devices
over a network, the system comprising:

a memory;

a processor; and

an encoding application, a streaming application, and an
optimized streaming application stored in the memory,

the encoding application executable by the processor for
receiving from a first source a first stream comprising
a first live feed and sending the first stream to the
streaming application,

the streaming application executable by the processor for
receiving from the encoding application the first
stream, and sending the first stream in multicast to the
plurality of devices at a first latency, wherein one of the
plurality of devices disconnects from the streaming
application and connects to the optimized streaming
application to become a contributing device;
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the optimized streaming application executable by the
processor for receiving, from the contributing device, a
second stream comprising a second live feed, for
receiving from the encoding application the first
stream, and for sending to the contributing device the
first stream and the second stream concurrently at a
secondly latency lower than the first latency;

the encoding application executable by the processor for

receiving from the optimized streaming application the
second live feed, synchronizing the first live feed with
the second live feed, generating a third stream com-
prising the sychronized first live feed and second live
feed, and sending the third stream to the streaming
application; and

the streaming application executable by the processor for

receiving the third stream from the encoding applica-
tion and sending the third stream in multicast to the
plurality of devices other than the contributing device
at the first latency.

2. The system of claim 1, wherein the second live feed
comprises at least one of a webcam feed, a desktop sharing
feed, and a whiteboard feed.

3. The system of claim 1, wherein sending the third stream
in multicast to the plurality of devices other than the
contributing device comprises copying the third stream into
a plurality of copied streams and transmitting, after a pre-
determined time delay, each one of the plurality of copied
streams to each one of the plurality of devices other than the
contributing device for rendering thereon of the synchro-
nized first live feed and second live feed.

4. The system of claim 1, wherein the memory has stored
therein on-demand content and an interactive application
executable by the processor for receiving a command signal
indicative of a command to integrate the on-demand content
to the first live feed and sending the command signal to the
streaming application, further wherein the streaming appli-
cation is executable for receiving the command signal,
embedding into the first live feed at least one synchroniza-
tion pulse indicative of a timing at which the on-demand
content is to be integrated to the first live feed, and output-
ting to the optimized streaming application a first control
signal comprising the at least one embedded synchronization
pulse.

5. The system of claim 4, wherein the interactive appli-
cation is further executable for outputting to each one of the
plurality of devices a second control signal comprising
instructions for causing the on-demand content to be
retrieved from the memory, the first control signal to be
obtained from the optimized streaming application, the at
least one synchronization pulse to be extracted from the first
control signal, and the retrieved on-demand content to be
integrated to the first live feed in accordance with the timing
from the at least one synchronization pulse.

6. The system of claim 4, wherein the memory has stored
therein the on-demand content comprising at least one of
text, images, videos, animations, presentations, surveys, and
voting results.

7. The system of claim 4, wherein the interactive appli-
cation is executable by the processor for receiving at least
one interactive command indicative of a request to integrate
at least one of a plurality of interactive tools to the first live
feed and for outputting to each one of the plurality of devices
a third control signal comprising instructions for causing the
at least one of the plurality of interactive tools to be launched
on each one of the plurality of devices concurrently with
rendering of the third stream on each one of the plurality of
devices.
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8. The system of claim 7, wherein the interactive appli-
cation is executable for causing the launch of the at least
selected one of the plurality of interactive tools comprising
at least one of a question bar, a chatbox, a voting bar, an
evaluation bar, and a web browser.

9. A computer-implemented method for streaming content
to a plurality of devices over a network, the method com-
prising executing on a processor program code for:

receiving from a first source a first stream comprising a

first live feed;

sending the first stream in multicast to the plurality of

devices at a first latency;

receiving a request from one of the plurality of devices to

contribute content;

instructing the one of the plurality of devices to discon-

nect from a streaming server and connect to an opti-
mized streaming server, the one of the plurality of
devices becoming a contributing device;

receiving from the contributing device a second stream

comprising a second live feed;

sending to the contributing device the first stream and the

second stream concurrently at a second latency lower
than the first latency;

synchronizing the first live feed with the second live feed;

generating a third stream comprising the synchronized

first live feed and second live feed; and

sending the third stream to each one of the plurality of

devices other than the contributing device at the first
latency.

10. The method of claim 9, wherein sending the third
stream comprises sending after a predetermined time delay
the third stream to each one of the plurality of devices other
than the contributing device for rendering thereon of the
synchronized first live feed and second live feed.

11. The method of claim 9, further comprising receiving
a command signal indicative of a command to integrate to
the first live feed on-demand content stored in memory,
embedding into the first live feed at least one synchroniza-
tion pulse indicative of a timing at which the on-demand
content is to be integrated to the first live feed, and output-
ting to each one of the plurality of devices a first control
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signal comprising instructions for causing the on-demand
content to be retrieved from the memory and the retrieved
on-demand content to be integrated to the first live feed in
accordance with the timing from the at least one synchro-
nization pulse.

12. The method of claim 9, further comprising receiving
at least one interactive command indicative of a request to
integrate at least one of a plurality of interactive tools to the
first live feed and outputting to each one of the plurality of
devices a second control signal comprising instructions for
causing the at least one of the plurality of interactive tools
to be launched on each one of the plurality of devices
concurrently with rendering of the third stream on each one
of the plurality of devices.

13. A non-transitory computer readable medium having
stored thereon program code executable by a processor for
streaming content to a plurality of devices over a network,
the program code executable for:

receiving from a first source a first stream comprising a

first live feed;

sending the first stream in multicast to the plurality of

devices at a first latency;

receiving a request from one of the plurality of devices to

contribute content;

instructing the one of the plurality of devices to discon-

nect from a streaming server and connect to an opti-
mized streaming server, the one of the plurality of
devices becoming a contributing device;

receiving from the contributing device a second stream

comprising a second live feed;

sending to the contributing device the first stream and the

second stream concurrently at a second latency lower
than the first latency

synchronizing the first live feed with the second live feed;

generating a third stream comprising the synchronized

first live feed and second live feed; and

sending the third stream to each one of the plurality of

devices other than the contributing device at the first
latency.



